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(54) APPARATUS AND METHOD OF PLATING SEMICONDUCTOR SUBSTRATE 
(57) Abstract: 

PURPOSE: An apparatus and a method of plating a 
semiconductor substrate are to minimize the 
deviation of a plating thickness due to the difference 
in current density according to a change in an 
interfacial concentration of a plating solution and the 
position of the substrate regardless of a size of the 
substrate. 

CONSTITUTION: An apparatus for plating a 
semiconductor substrate(36) comprises a plating 
cell(20) in which plating solution(28) is filled; a 
positive electrode which is disposed at an inside of the plating cell and on which a positive potential is 
exerted; a double rotating cathode(30) disposed at the inside of the plating cell to be opposite to an 
anode(26) and on which a negative potential is exerted; and a driving portion for driving the double rotating 
cathode, wherein the double rotating cathode has the first rotating plate(32) rotated in a desired direction, 
and the second rotating plate(34) in which the substrate is fixed to a surface opposite to the anode. In the 
apparatus, the driving portion comprises the first motor(40) for rotating the first rotating plate, and the 
second motor for rotating the second rotating plate. 
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30 : 0I§ 

34 : (0|gfl3g^2J) 73125135 



32 : (OlSaSS^SJ) a 15135 
35 : BKEH 711 



40 : HE1 

44 : ^§7|01 

46 : EOT?? 

51 : *EH2 



43 : 
45 : E\E7\Q\ 

50 : SEEJ^ tfSIB 
54 : SE1EI °-!J£(HIOIEl 



St SO! ^ottr JfZr Sf J &t#3j ^&J!£r 

B B9S 27IES S-xICHl K£> 2H5AK ^ol SJESI 711 (semiconductor substrate) £KH1 gSfISS 
^^orTiU E^ 81 01 B (wafer) #01 g^#l «S3r&a Argo-r7|(H! sjtttj- 711 Eggxi g SJBOil 
3*1- 2101 D. 

Dfl^jCH. 7| BS£B> (substrate circuit fiim)s MEIOIOIE !#2J £»3O0 Bf£H g#2J a§ 
IKE (bonding pad)2r CH§E|E^ ^E|^°| 3E£l£7r §«2| EIE=MS ( lead frame)S 

mm® ^Ex-llglF e!MSI5?IS 371, 3X1- 371325 31ofl^= SSSI-SAIE gttJB 

^(iBWS'h)!* AH5£ OHPH^BOICK 01 Bit! 7m ME] 01 DIE BH HXIHIS 6K3I H tL^ 

3 CHI ^El ^°I0I a^S SS3 71 BS Argol-DK ?EI«W SI (HI iEMfl] XI ^(photoresist)! ES*> SI 
9£K 00 S, 5££||X|^e aftl ZIEJH LIS S! £.g«£SJH H25EII1, gROIl CCfEr #QrHl 
X)^E2J E52r ^§2^25 IHSP **S*r^ §§0| ~7H ^E SICK 

UH!£ 711 XflZESgOilAi U^#2! ^E|0|£2] n&M BWIWI ESEIDK S£ BHE» 

S2J £9 SHE#2r ZfZf EH§2|£ 7IB 5J51M21 EIEM# 37I32S 31oh^ £9 21-0101 (bonding 
wi re)CHI EIE2^ £|-0ICH^°J S^I «f#A|?|7| 9\M E3SLK ^, »#ai23 g jflgjoi a 
9 2HJI0I& 3 HBS! BEa- 3713 g^gOfl SlOi §S(|i]f?) SS017I mSM BW9 VilB 
01 DH° 32LK ?Ej XH13 E|E2r SIVSH SiCHAj = OIB(Att) Sfe^S SftWEF BT8B0I DH° £ 
£ES SB«t2| ygg g^s o|- B sg EStfe 20IQ. 

E ICHIzr 0121- US 711 SSQi! HSAIgOII *fg# SltH ArSEI£ 81 OH 2! 371 EggxIM 

3HefS|££ EAIoh^Q. 0I2S 332r(B)B ^oH £3fa(1)2| SfggUK2) Sr¥^ ^SS ESg*!(12) 
01 ^S25 gxIS ttd5(5)2l 5»:?9(5a)>B BM aktm M3"EIOi ^^ynyog Lf-^oCT 

?^(6)2r m^mm XIUTII 2101, SbHM^^5K4)CHI BJuH E^(1)2J ^&ISbH(3)S SS^I ^1 UH 
^5(9)# 1§B BH^^Q. OltUi ^(6)2f CHtffilE^ m^(7)tm 2§a e^Exlj 711(10)21 53 CHI ^ 
S,^(6)Sr §^(?)iHHI ^S2I~ 27l&(electric f ield:E 22J 13)011 2|§H E^g^ (12)01 ¥^iJ^^ 
E^0| 0l^0)X|>il HQ. 

IISDI Oiatj- gEH2J ESSxIS g^(7)0i US 2101 2i7l E0SM E^ ^))07r aS&W ^^2) XI Sfe 
SX1I71- 2i2Q. ^ ^EESI 711(10) X30ilAJ2J Egg^ (12)21 HM^Sf S^M CCfEf ^E^g^l (12)2J 
7113 ^E7F ^ErXITil EI^HL S^(7)0I ^ggtF^S HgS ^EHMAi E50I 21SEIH5 ^Ex-11 
711(10)21 2| Eg ^))il7r Q^Tll ^^21^ 201 Q. E 2QB EA|?> blfEJ- B0| gf^(6)]lf 

g^(7)ZKHl ^^21^ X^7l&(13)s 3 m S a^ g^(6,7)2J 7rSOTE|^Qfl 2S2J^ (HI XI E UK edge efect) 
7h BTa*h7| 21^ Uh e^2f ^^ZKHl 3^^5?:HHI °| t!- a§gE2J ^0I7F ^2ICH ^e^i 
711(10)21 7rS7JE|^7r Sa"¥SCr ^2? Eg#(ll)# 3D. 711(10)^ ±§ AIZ! 

§2.^ $^2S ES2|»| 21 ^HL 711(10)01 S^(7)0il J2§S ^EHS ES2IHS ^711(10^ 
Hg^lxl &n §011 2J^B 7I1(10)M ZHHIE 25 f M a^r7^ SO. . . 

oi 2f gxuse ^ai^pi ^iofl e^2i 2i^oii sLzm^m gmt= m ?m &s#oi ^ 

2101 SIP-. OSMMOi OR s^ujh HI5,514,2582(HI= 01 (across) ^EH^ HH§& D^2J 
e 9^501 2Jt| E^g^Oil #^(larainer f tow)# ^ ^2J EI^EKHI 

^21 7H>OTEIM *rBAIU££/H ES©2) 5^fF# SI or 13 2iQ. Et> OR SI 5, 000, 827s (HI 

~ E^g^OI #321- ^bHM^° 321 XIMM BJEX-I] 71121 XIMMQ ^1 ^^^rOj 71121 7hSOTEI 
M ^S^j^S »EW» SAIOil 321 ^-BCHl 2Ar31 =?&$\G\ 711 5S^DilA|21 E2§^21 

*§SEHSU- Z^m SaAlgSSAN E5#21 S|5rS S!Q. E^ 01^ i^Ss X1I5,443,707hCHI 

£ 2>^i t>^H M^r~ «^(^) ^EH^ ^^uFOl e^lr2J AfOICHl *JS2J~ Xr7IS2J 

m ai^s-w es#2i 2§tn esohi 2i7iE a fa. 

3E1U OlEltj- s^M USAISJ 6£H0fl/d B^ol E^g^21 hM^EHU Str E^ M^0| 

U 2R21 *g tm\ E~ S53^ §2J ?|5F2 UK §^2J 37|7r 3QX! 3X1 »S 

g^Oil^ Ojhi §E21 ES# 5stFs irSI? ^> Sa^U ^S3^3 M^2J 37171- aOlSOil CO-EF E 
S ^J302J SSa'l ^^5r7| OiaaQ. Oa^CH, ?J0ia g AI-OI^ ie?|XI (wafer scale chip size 

package:^ CSP)g 711 11^^121 §° ^>^7H2J CSP7r S^S 20|E^ §^21 H7I7F 331 a 01 XI 
Tfl El D|, 0101 [QEF 3 S31I- 7r§XrE|2| 3^^5Xr0il 2|« 3^^E21 * r 0!7r ?1X13, 3^ SSOflAJ 
21 H#Stf2f S^Oil CUe ESg°-^21 ?||3 SES^ S^E ^EEi73 Eg ^]Ji|2J 5^t r 7 r t^Tfl 
Ofl ^SolTll EI2Q. 

*_m OI2f ^ gEH Eg§«#21 §° 7H2J ^g3^(s^:7)3 Ar§^F~ ^?«3 UK EgSSMAl 
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2J 711 tl^^Moj AHAhgoi W^SAi bigg fe^SrS g^D£ 

SSJQHJEf a7IES2J g^(7)CH3Ai^ 4^71 *07F Wtfftffll EISQI, 5EHCHIS 01 g^(7)0| IQg 

tioi s?i rason ?\±w ss^^s as opias §H7 r sisq. 

& ^sg gg^ S2H2j jaw smmm ?m *r#s ^£3, 71121 37ion swiaoi a 

0173= 711 £20{)Ai2J £s§°^ 2J9£E S3 a 7I12J ^IXfOfl SggE ftOIOI £ 

g ?)J0 S»M a£&V ^ Bf£M 711 SSSfll BI5*KHI 3 ^301 2JQ. 

B US2J £^AI M^OflAI I?45a£ 4=^71*1! Oil 2Jt> SggiFs sl±tf W 4= 2J= »£ 

a ?i b sssxii M^mzz 201 a. 

B V3°| ££Qg CflEi §2| 7I1# §A|0il 4> 21= fiJEM 711 ESSXIft XilS^rir 2 

01 Q. 

g ^SSl 5CH ^o^CilCH! Sjtfti- e^SSI 71 § «l§o r = 20! 

0ia ITS iTStPI ?|SH B US 00 2|*h 711 £g§*!0l #3E|^ £s 

9; 0) E^SLHOil £x|EIDI ga*W S!7|S= gf^; 01 ^11- I! §2.^25 CH*?Sr£§ £^*!LH(HI £1 

saoi gasw e^an, aas^ aiaes-a-, oi xmaason mm gxiaoi 217 1 ± 

flSohCM Sf^Hr CHt^l— 3 CHI 71101 ^2J H2&ia9« 25 tia# 

^; a 01 ois aaa^s ?S4B;* ^ui^fe is^ tici 

oieisj" b g-gsi t»- HEratr ^gwi sms, ^s^eoi, se^k oi heisj aiaasw asr 
t\= bib, aiaasa aa4H ^xia~ ?»ioi2h ^si *ii2tias tis^wi gxiaoi ? 

S7ICH2I- OlS^gS as ^2j EIS7I0IS 

b wssi c« mew© ^soii smra, 01s aas^s zsmw zm as a oiveisv 63ai?i& 

°-i?^CHI0|E17f- 0 ^HI^Qh. 

c£eh a «-SQil 2ifL»- S^ESI 711 E^l LHWIA1 U^tm HHxIEl^ m^m Mm™ 

b a oi hii gsg^oii a^g^rg [i>ei- mxias ^^>°j ^2^12^ oie aae^s ^gzt 
2r a 2a a son y\mm 21^ «ii a »i2aa»M 4 h s ^mg>^^ aaAi^isAi 

oitHi ccfei-b ^-ss. ss^fSAi xiiiaaeoii hjuh 71101 mmm a°s s^g^sj HMstFoiu-s 

^MCHI ^Tliaoi 3 2|^o |0i|Ai £ a § 0HO| 7«3&£7f 3§^Sg ME 4'!^^ 71101 HgEl M2 

aa5K)i siiaas-aF ism saiou aatwi as uk 71121 ^ z\xm aw^^s s^ohxmi aoi 
7ii2j zmm ^jjii a esqii 7113-21 Eg =m exm a^aAis ^> a« a 

Eh. SEt!" S^OI fiat^l El£g ^±?\%m\ 21^ £iilf£ &4:AI§ ^ 2i# ^ OhUEF 01 El &2J 
7I1# gAIQfl 4^ 2iCH 711 f|Sg§2J 45i+«£ HTfl t> F 4 h AI^ 4 SiTiJ SQ. 

01 9} mS: B ^"S21 ^|*< ^^if- Qg OlgMS £3g 0|^F2| U^S|& ^AI01I2J £2 

HsL SSftBl 20IEK 

SE 3 LHAI E 6011 A). EAIE! S ^ h S(HI 2]^ SIEl-ll 711 £g§S|S, Egg°Jj (28)01 # 

aas ^^2j sg^(20) LH^oii shims^s(23)oi ^xiaoi sg^(20)# Eg^goi at«a 

S ^gabH(21)2h (28)01 21 ¥S UH^aS ^&gfcfl(22)S ^Sft^CK ^aSUJ(21)2i 

tH-^OD- Egg2H(28)M ?SSI~ 5S9(24)01 S^EEIH, ^&SU)(22)21 LUPOUS Egg^(28)M 21 

HH^AI?I~ HH^£h(25)OI £^g^(28)^ EAIoFAl ^^g^CHI 2J^H ^E^Q. 

am (21)2] LH¥ oF^OilS 3 H 1-^21- §Si^ 0|2?aE^ ^^171- 2I7I-EIS E^2J °^ (26)01 
t> p £S gaaSOl, 01 2^ (26)0)1 S Hgg°^(28)0| Hi ^ 2iE^ Q^2J &m^%(Z?)W0\ 

^goi hh§ ssaa. mm ^MfcH(2i)2j lh^ ^m\~ ^(2sut hsztc^s di^oi ea^i 

7f 2J7faS 015 SI a^ (30)01 gf^(26)2f USWCT ^xl^ICK 

015 nae^(30)s Eg^(20)2j ^^(29)(hi AiAia iflioi± (3i)0ii tia ?[^tm gaas 
»iaas(32)», oi Hiaas(32)oi ^(26^ chcfsie* ^71 tia Ji^tm ^xieich 7ii(36)M 
^ us AixioFs ^^21 73i2aas(34)^s ^?gan, ^^^etHi 2j^A 2& aasQ. oiat.^ oig 
tiae^(3o_)2i sja^ssESg^ (28)2j °if a z^^m n&tm *\mo\ ^g^a. 015 aa 

EAiaa^LK 01 




ais ^01 ^§mej(4o^ aa^oii s>s whsj sei(40)m hdi±(3i)oi aasHi, a 1 tia 5(32) 

21 aa*(33) 5£^0fl EIS#EI(42)M ^xl^hCfl ^MMEI(41)2h EI§MEI(42)M 1^(43)5 a§ 7^ 
eWI 3EIH 7J]1tiaB(32)2J aB^CHlS ^S7|0)(44)p, ^ M 2335(34)2) aa^(35)#0J 

~ aiaa»<32)2| ^g7|01(44)a W OI^M^aS m^7ICH(45)# ^XJShOI SE1(40)7h ^ tl 

2S-(32)(34)M# gAIOI ^SAI7IE^ t^S SI2aaS(34)M0HS ga^l7|» ^ e!7f3CH0t 

ohS UK *l!1tia5(32)2J tl a ^(33) $B0il XIII SE1E1 a ^Ei (rotary connector: 37) 7F MB CM 21* 
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2| 2£J21 S^Eia. 3 25011 5X15(46)01 £X)2I01. 2f ;3I2£I25(34)2| £12^(35) $30)1*= 

§^(28)21 27|3|£5 ^ElEICHOt G[£ UK «|1£I25(32)S LH "0)1 ?HHIEI(47)1 J£s :?g£|0) 3 
^§710) (44)21 BW(46) 9 2| *fl2£l25(34)121 9234(35)8 7lg^EHS ?HUIEI(47)lH0i! ^§o r D|, 
*fl 15125(32)21 £12^(33) §5= 0)101^(31)0)1 gx)S 54bH(48)0|| 2|$B 21^21 fl-BHSD. 

*m OIS £12 §5 (30)2) *H2£l25(32)10il 711(36)1 §0l5KXI ^iSPI S|SBAI = 0|§ £I2§5(30) 
1 £S3(20)2J Stl^S OIWAia 4 °!= 301 Ur^tJ UK £ 521- UOI £s^(2D)2| #»(29) 2I30)| 
& OIS £I2§5(30)1 4g ^1533 £SA|9I= ££EI^ 4'£!Q(rodless cyl inder:50)7 r ^S|gf*f 
gxl&EK 01 SEEI^ ^'SD (50)0)1 CHSf LXr^ Sffl5!(51)2J 5^ 23^7r HI! £111. 01 
"3)3(51)21 SEWW 01 g £I2§5(30)1 XIXIS1S tH10l±(31)71 XI XI SO. 3SC1I £AIU ? 



D. Oil ?|SB H 2D 3 (51)2) SJ= 23¥ 3=301 4=S|g%*2S £13(52)71 2f2f §£213, 01 k 
£I2§5(30)1 XIXIBK^ W 01^(31)2) °f=QflS 01151= £13(52)1011 £12 JfetlH 51 SftlSI 
£ XI XI sK 53)01 3§ 553)3(51)2) £13(52)0)1= 90' gSIS g • « £125^ MEHEI ?1 

£0)IO|E) (rotary actuator:54)7|- gxia3, 01 SE1EI 2J£01IOIE1(54)2| £I2^0)IS ^?§7IO)(55)7 r ^U| 
30), m 01^(31)2) XI XI §(53)0)1 ^ SE1EI 21 SOU 01 El (54 )2J ^§7IO)(55)0ll 0l^lg2l = El §71 
01(56)7) flJiaa. 3EI3 £5*!(20)2| §"(29) 33 ^M= £13(52)11 5#5)0T S§£! 
0)101^(31)2) XI XI §(53)11 Sl^OBA) gTS^S ^ A1£M(57)7|- 2|2| SflSD. 01 A1£E(5?)2) ^3 
MS £ 6011 £AI5 UI-2) I>OI XI XI §(53)01 3*ta= 3=f§ (58)01 2^ «g=jL r . 

El§, om IJ-OI S ITS (HI [&g 2?£xll 711 £55x|2| 5}§i gg5l7l£ *fQ. 

3*1. £ 50J £AI5 ^EH=, OIS £12 §5 (30)0)1 £51 711(36)1 3SAI3I7I $|$B OIS £1 

2§5(30)1 £53(20)g^El OI^AI?) ^'SIXIS £I2AI2! gfflOID. 01 OIS £12 §5(30) 

2| III 2£l 25(34)121 2|§30)| £51' 0|E1 §2) 711(36)1 ZWtt SgAIEJEK 711(36)2) 3g 
01 S!-egS, EAISrXI «IOi¥M #5B SE1EI ?!!s01IOIEl(54)g §It,'£g 7§A|g.iQ. £ 
6011 £Altl b^2^ ^01 5E1EI •-!{ SOU 01 El (54)21 £12^011 7dlS ^S7l01(55)7r SgtfSS £12^12, 
0I2F OIWsS! X|X|^(53)2J EIS^I01(56)7r STO|gri/2£ £I2='£SAH 1)1101^(31)71 £I2EI0) £ 50j| 
1EA|»-HH» SOI OIS £12^5(30)01 £=S(20)2J ^=01IA) 4=1^EHS «S=!Q.,OIS £1 
2S5(30)OI ^g^-EHS EI3. ££EI± ££IQ (50)71 SrifSlOl £ 3011 £AltJ" Hr2r ^01 SEH3(51)01I 
XjXI& OIS SI2M5 (30)O| £5^(20)2J LH^S SSSW 01101^(31)21 XlX|^(53)eO| 

£5^(20) ^^(29)011 ^x|a A15M(57)21 5=1^(58)011 5=n.'°SJlN £SSUI?r SfSSQ. 01 OH OIS 
£I2h5(30)21 fl|2£l25(34)MS £5^(20)21 ^ejgb«(21)LH01l ^IXlulTll 

Els 01^ ITOI OIS £I2s5(30)0| £53(20)LH0|| 2?loh»l 33, ^5 (26) 21 OIS £I2h5(30)2J 



n aa. oioii cciei »h aa 502)21 £12^(33)011 q»uia ^?S7ioi(44)2h ois>ei! ^21 nis7ioi(45) 

gOI B^CHStf^S 2,^5l2SOT §°I«| 7|§(36)0| 2§S «12£I25(34)M0| 391 £12 5(32)2^^01 
J. h g £l2Sr?fl & El. 0121 SAJOO £AISIX| $»S£71 ^S£ICH S55(24)g 




-3S«I= £ "Oil £AI*f H121 &OI Si 1*125(32)011 S|4| OIS £I2§5(30) 2a7 r S! 
g^£S 5l2oWI £1= UK £5§°-i! (28)2) ±Mg*fM 2|oD 711(36) 2| i^OflAl geiXIS S S 
Ofl 571ISOI £5e2H(28)0l 711(36)2) ^gOflAI *I3£EM SXJSWI &Q. ^. 

711(36)21 m%*m7[ «I1£I25(32)2J £I2&34KHI 91x1^ 2f ?|xlMM $^£S g21S r 01 
^IXl5r71l 2IHS 2S|5J°S= 711(36)2) 2| «^0HA) £5§°-i!(28)2J 7fl3fe£7r 5^5flXI?ll a= 2101 
El. £Et S Sfg2| £5Sxl= 731 25125(34)101 »|1£I25(32)1 (OE1 i§Stf°e S2g2J- SAID)) 
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